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BACKGROUND: Early diagnosis of melanoma is
critical to survival. new technologies, such as a
multi-spectral digital skin lesion analysis (msdsla)
device [melafind, sTraTa skin sciences, Horsham,
Pennsylvania] may be useful to enhance clinician
evaluation of concerning pigmented skin lesions.
Previous studies evaluated the effect of only the
binary output. OBJECTIVE: The objective of this
study was to determine how decisions
dermatologists make regarding pigmented lesion
biopsies are impacted by providing both the
underlying classifier score (Cs) and associated
probability risk provided by multi-spectral digital
skin lesion analysis. This outcome was also
compared against the improvement reported with
the provision of only the binary output.
METHODS: dermatologists attending an
educational conference evaluated 50 pigmented
lesions (25 melanomas and 25 benign lesions).
Participants were asked if they would biopsy the
lesion based on clinical images, and were asked
this question again after being shown multi-
spectral digital skin lesion analysis data that
included the probability graphs and classifier score.
RESULTS: data were analyzed from a total of 160
United states board-certified dermatologists.
biopsy sensitivity for melanoma improved from 76
percent following clinical evaluation to 92 percent
after quantitative multi-spectral digital skin lesion
analysis information was provided (p<0.0001).
specificity improved from 52 percent to 79 percent
(p<0.0001). The positive predictive value increased
from 61 percent to 81 percent (p<0.01) when the
quantitative data were provided. negative
predictive value also increased (68% vs. 91%,
p<0.01), and overall biopsy accuracy was greater
with multi-spectral digital skin lesion analysis
(64% vs. 86%, p<0.001). interrater reliability
improved (intraclass correlation 0.466 before,
0.559 after). CONCLUSION: incorporating the
classifier score and probability data into physician
evaluation of pigmented lesions led to both
increased sensitivity and specificity, thereby
resulting in more accurate biopsy decisions. 
KEYWORDS: melanoma, pigmented skin lesion,
diagnostic technology, melafind, multi-spectral
digital skin lesion analysis
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Early diagnosis of mElanoma is critical to
survival. in addition to traditional clinical assessment,
newer technologies may be useful to enhance timely
diagnosis and subsequent management of
melanoma.1 a multi-spectral digital skin lesion analysis
(msdsla) device [melafind, sTraTa skin sciences inc.,
Horsham, Pennsylvania] has been shown to improve
the decision to biopsy suspicious pigmented skin
lesions (Psl) by dermatologists.2-4 The technique
employs 10 spectral bands of visible and near-infrared
light (430–950nm) to image a lesion to 2.5mm below
the skin surface. Using 75 unique computerized
algorithms characterizing the Psl’s morphological
structural disorder, msdsla provides an output of
“high” or “low” disorganization based on a classifier
score (Cs). Cs scores of zero or higher are considered
“high” disorganization, which is associated with a 98.3-
percent sensitivity to melanomas and high-grade
lesions as demonstrated in the pivotal trial of
melafind.4

The significant positive impact on melanoma
diagnosis by providing only the binary “high/low”
output has been reported.5-7 However, additional

objective information from the device might also be
useful when integrated into a clinician’s biopsy
decision. Using a logical regression model previously
validated on a set of 1632 Psls, the probability of
melanoma or pigmented lesion of high-risk malignant
potential can be calculated. The purpose of this study
was to determine how decisions made by
dermatologists regarding whether to biopsy
pigmented lesions are impacted by providing both the
underlying Cs and associated probability that the
lesion is melanoma or a high-grade dysplastic nevi
(Hgdn) beyond clinical inspection alone. This outcome
was also compared against the improvement reported
with the provision of only the binary output.

METHODS 
one hundred and sixty United states board-

certified dermatologists (median duration of practice,
21–30 years) attending an educational conference
were asked to evaluate 50 randomly ordered
pigmented lesions (25 melanomas/ Hgdn and 25
benign pigmented lesions including low-grade dns).
The lesions were randomly selected from a validated
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database of 1,632 pigmented lesions used for the
melafind pivotal study. High resolution clinical
(distant and close-up) and dermoscopic images of
each lesion were displayed, after which
participants were asked to decide if they would
biopsy the lesions. msdsla information, including
the probability graphs and Cs, were then
provided. Participants were asked again if they
would  biopsy the lesions. individual responses
before and after quantitative msdsla information
were obtained to determine its effect on
participant decision to biopsy. This study was
approved by Western irb (Wirb, Puyallup,
Washington). statistical analysis was performed
using the analysis of variance (anoVa) method,
Chi square, and intraclass correlation kappa
statistic.  

RESULTS
The average biopsy sensitivity for

melanoma/Hgdn lesions improved from 76
percent following clinical evaluation to 92 percent
after quantitative msdsla information was
provided (p<0.0001), demonstrating superiority
of sensitivity by dermatologists after seeing the
msdsla output. in addition, specificity improved
from 52 percent to 79 percent (p<0.0001). The
overall improvement in both sensitivity and
specificity is illustrated in figure 1.

The positive predictive value of a decision to
biopsy a lesion significantly increased from 61
percent to 81 percent (p<0.01) when the
quantitative data were provided. negative
predictive value also increased (68% vs. 91%,
p<0.01), and overall biopsy diagnostic accuracy
was greater using msdsla than using clinical
information alone (64% vs. 86%, p<0.001). figure
2 summarizes the above listed standard evaluative
metrics comparing clinical evaluation to
evaluation using msdsla data for Psl diagnosis.

The addition of quantitative msdsla data into
the decision process also led to a more consistent
biopsy decision. The intraclass correlation as an
estimate of interrater reliability improved from
0.466 before to 0.559 after integrating msdsla
information. 

DISCUSSION
This study demonstrated that the decision by

dermatologists to biopsy a pigmented lesion
was significantly more sensitive, specific, and
accurate after being provided quantitative

msdsla data beyond clinical inspection alone. a
prior study that provided only binary msdsla
output revealed a similar increase in sensitivity,
but concomitant decrease in specificity.4 in
contrast, incorporating the Cs and probability

FIGURE 1. Graphed estimates of sensitivity and specificity with 95-percent confidence intervals—lines extending from the
before multi-spectral digital skin lesion analysis (msdsla) estimates to each of (0,0) and (1,1); the slopes of these lines are
the positive and negative likelihood ratios respectively. dermatologist performance after integrating msdsla output was
significantly improved compared to their performance before receipt of msdsla output.

FIGURE 2. summary of standard evaluative metrics comparing clinical evaluation to subsequently providing quantitative
multi-spectral digital skin lesion analysis data for pigmented lesion diagnosis
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data into the biopsy decision in the current
study led to both increased sensitivity and
specificity, thereby resulting in more accurate
biopsy decisions. in addition, given that almost
the same overall number of lesions were
selected for biopsy before and after physicians
were provided the quantitative msdsla data,
the subsequent enhanced sensitivity and
specificity led to an improved biopsy ratio (ratio
of total biopsies to the number melanomas
diagnosed), thereby reducing unnecessary
biopsies.  

Potential limitations of this study include the
lack of opportunity for in-vivo lesion evaluation.
also, clinicians with a particular interest in skin
cancer or technology may have self-selected to
take part in the study. Therefore, the results of
this study might not be generalized to the
average level of expertise by practicing
clinicians. 

a number of emerging technologies are
available to aid in the diagnosis and prognosis
of melanoma, but a recent survey of United
states dermatologists found that less than one
percent currently regularly use these
technologies in the routine evaluation of Psls.8

due to the dynamic evolution of these
technologies and absence of published
recommendations, many dermatologists have
yet to fully embrace these tools. initial costs for
the technologies may also be limiting. However,
integration of objective clinical tools like
msdsla to augment the clinician biopsy
decision process have the potential to improve
early melanoma detection while decreasing the

healthcare costs associated with unnecessary
biopsies or by decreasing overall disease burden.

The rising incidence of melanoma creates an
imperative need for strategies that can improve
early detection and subsequent patient
outcomes. This study demonstrated that
providing additional objective quantitative
msdsla information improves the accuracy of
decisions made by dermatologists to biopsy
pigmented lesions. of about 1.5 million skin
biopsies performed in the United states each
year to diagnose melanoma, only about seven
percent are positive for melanoma and another
15 percent are equivocal.9 Therefore, especially
in this era of healthcare cost consciousness, the
importance of being able to more accurately
choose lesions to biopsy is becoming
increasingly critical. 
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